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The greater portion of the region consists of (2) a broad intermediate
tract of gneiss, and (3) a vast area of volcanic rocks which extend to
the shores of the Victoria Nyanza.

The author points out that the valleys throughout the coastal belt
were eroded when the land stood at least 60 feet above the present
sea-level, and after the formation of the coral reef. There have,
therefore, been considerable changes in level in comparatively recent
geological times.

It is reckoned that an artesian supply of water might be met with
in the sandstones below the Jurassic shales at a depth of about 1,600
feet near Mombasa. Other local sources of water, and possible further
sources in different parts of the Protectorate, are duly discussed.

Attention has been paid to the soils on the several rock formations.
On the gneiss there is much red earth with limestone nodules
(Kunkar), the origin of which is explained by the author. He also
points out the injury that is done when the forest growth is removed
from the natural slopes, as the rains then readily carry off the red
earth.

In the volcanic region there are numerous 'fumaroles,' which
constantly emit clouds of steam, and there are some warm springs.
The superficial deposits include red clay, like the Indian ' laterite,'
black cotton soil like the ' regur,' and loam or loess. In places there
are thin layers of pisolitic iron-ore, known by its Indian name ' muram,'
and this, as the author remarks, is smelted by the natives, who manu-
facture spears and knives from the iron.

In conclusion, it may be mentioned that throughout the report many
other matters of general geological interest are ably treated by the
author.

V. SuPEBFICIAL AND AGMCULTUEAL GEOLOGY, IRELAND.

TTNDER the above general title Mr. G. H. Kinahan, M.R.I. A., etc.,
U has commenced a series of shilling handbooks, " Kinahan's
Booklets," published by Messrs. Sealy, Bryers, & Walker, of Dublin.
Two are already issued: No. 1, Lime, and No. 2, Soils. In the first
work he deals with the utility of lime as a manure, and points out its
natural sources in Ireland. That lime is required by many fruit-trees
is shown by analyses, although its prime importance in the cultivation
of the land is the influence it exerts on the constituents of the soil.
Thus peaty lands when well drained can be successfully cultivated
with the aid of lime manures. In the second work Mr. Kinahan deals
with " Soils, Natural and Augmented," or, in other words, as modified
by tillage and manures. The soils on different formations, on upland
and lowland, are described, and much attention is given to the drainage
and cultivation of the bog lands. The importance of due consideration
of the subsoil is rightly urged, and indeed a soil-map which did not
indicate the subsoils would have little or no practical value.

As early as 1837 Portlock, who was in charge of the Geological
branch of the Ordnance Survey in Ireland, established at Belfast
a laboratory for the examination of soils, and he recognized the
importance of ascertaining not only the soluble and insoluble
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ingredients, but also the physical characters of the soils. No one
since his time has paid so much attention to questions of economic
geology in Ireland as Mr. Kinahan, and he now records, sometimes
in very forcible language, his views on agricultural matters gathered
during an experience of sixty years of the soils and subsoils of the
country.

VI.—SOIL SURVEYS IX THE UNITED STATES.

THE Bureau of Soils of the U.S. Department of Agriculture issued
its seventh report on Field Operations during 1905 (Washington,

1907). The Bureau comprised Mr. Milton Whitney, the Chief,
a scientific staff of men, with forty-five Assistants in Soil Survey,
a chief clerk, and editor. During the year 1905, 21,289 square miles,
or 13,624,960 acres, were mapped, the average cost of the field-work
being reckoned at rather less than 9s. per square mile. Up to the end
of the year soil survey work had been undertaken in all but three of
the States, in four territories, and also in Porto Rico.

The general results of the work demonstrate the very varied soil
and climatic resources of the agricultural domain of the country ; and
bring to notice additional soil-types adapted to the production of man-
kinds of crops. Interesting examples are given of special adaptation
of soils to crops, such as tobacco, sugar-beet, sugar-cane, grape, peach,
cotton, as well as corn ; and tests have been made to determine the
manurial requirements of the more important types of soil. It is thus
coming to be generally recognized that the soil surveys ai-e very
helpful to the farmers of any State, in indicating the adaptation of
soil to particular crops, and the means to be taken for their maintenance
and increase.

That the soil - maps of the United States, like those of some
European areas, represent the subsoils rather than the actual and
constantly varying soils, is evident. Taking, for example, one of the
published soil-maps, that of the Everett area, in the north-west part
of Washington on the eastern shore of Puget Sound, we find it to
represent the characters (1) of mountainous uplands which rise to
1,800 feet, (2) of lower hills and bench-lands, which vary from 25 to
600 feet m elevation, and (3) of the valley region, with alluvial
bottom-lands and delta-flats, mostly not exceeding 20 feet in elevation.

The mountain region (1) is stated to consist largely of schists with
a backbone of diorite and granite, and to be separated from the lower
hills and benches in the area by an abrupt escarpment. The soils are
due partly to the effects of glaciation, partly to the residual weathering
of the schists and igneous rocks, which are exposed in numerous
places, sometimes extensively. On the map, however, this mountain
area is coloured uniformly of one tint, according to the characteristic
soil, termed the Miami stony loam.

The remainder of the area has a foundation of Tertiary shales,
sandstones, and conglomerates, which have been thrown into folds,
and outcrop occasionally along some of the streams. Elsewhere these
strata are buried beneath accumulations of till, and stratified deposits
of clay, sand, and gravel.
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